INTRODUCTION
Mental health is an important issue especially among subjects with chronic diseases in developing countries like India. Mental health abnormalities can have a broader spectrum from mental distress to full blown psychiatric disorders. Identification of mentally distressed person at earlier stage in chronic diseases will help the person to come back to their normal life soon. In case of chronic diseases, the impact of mental health problems was more than double compared to those without any disease. [1] [2] [3] In case of diabetes, at least 10-35% of the diabetics were found to have mental health problems most commonly this disease is associated with depression and anxiety disorders. [4] [5] [6] [7] [8] Co-existence of diabetes with mental health problems leads to several consequences such as poor blood glucose control, increased incidence of macrovascular complications, increased health care cost and poor quality of life. [1, 2, 6] Existence of mental disorders also increases the likelihood of coronary heart disease among diabetics. [9] Mental distress also found to be more among subjects with hypertension. [10] [11] [12] Some studies had been conducted in India to assess mental disorders among subjects with chronic diseases. [13, 14] In this regard, screening for mental distress is an important parameter to be considered among chronic disease subjects.
At primary health care level, it is essential to identify mental disorders through screening. Guidelines by American Diabetes Association as well as International Diabetes Federation insist on mental health screening among diabetic subjects. [15, 16] For screening in primary care settings, general health questionnaire-12 (GHQ-12) is most commonly used because of a simple question items and easy administration to the subjects. [17] Within this context, this study was aimed to estimate the prevalence and factors associated with mental distress among chronic disease subjects in urban Puducherry, India.
MATERIALS AND METHODS

Study design and se ng
This is a facility based cross sectional study carried out among chronic disease subjects attending the noncommunicable disease clinic in Urban Health Centre attached to a Medical Institution in Puducherry, India.
Sample size
Minimum sample size was found to be 247 based on expected prevalence of 10% as mental distress, [1] 4% absolute precision, 5% alpha error with nonresponse rate of 10%.
Sampling technique
This urban health center caters to the population of around 9600 from nearby four urban areas. Noncommunicable disease clinic is being conducted in this health center regularly on every Wednesday. In total, there were around 400 patients registered in this chronic disease clinic who belong to service areas of urban health center. Patients were reviewed every fortnightly and given medications free of cost. Hence, it is expected that all chronic disease patients registered in this center will visit this center at least once during this study period. All patients who had hypertension, diabetes, osteo-arthritis and other chronic morbidities attending the chronic disease clinic in urban health center during the month of March 2014 were included in the study. If the patient were not able to comprehend the questions and if they did not make any visit during the study period they were excluded from the study.
Study tool
The validated GHQ-12 questionnaire had 12 items with coded responses in Likert scale. [17, 18] Out of these 12 items, six items were directly related to positive mental health and six items were asked in a negative way. Each item was scored from 0 to 3. Hence, the total GHQ-12 can vary from 0 to 36. Patients who had GHQ score more than 12 were classified as having mental distress. [18] Method of data collec on After getting informed consent, patients were interviewed regarding sociodemographic characteristics, comorbidities, their present mental health well-being using structured questionnaire. Trained medical interns who were proficient in Tamil interviewed the subjects by face-to-face interview method, and they were supervised by investigators. To assess mental health well-being, validated GHQ-12 was used in Tamil language. Data on alcohol and tobacco use, conflicts in the family, family history of mental disorders were collected. If the subject has taken minimum of 30 ml of 40-50% alcohol or any form of tobacco in the preceding 30 days of the interview, then the subject was considered as current alcohol user or tobacco user respectively.
Sta s cal analysis
Sociodemographic characteristics were described in percentages and mean ± standard deviations. Association of mental distress with other personal characteristics was analyzed using Chi-square test and multi-variate analysis. P < 0.05 was considered as significant. Adjusted odds ratio (AOR) obtained from the most parsimonious model is reported in the results section.
RESULTS
A total of 230 subjects had attended the chronic disease clinic during the study period. Mean age of subjects was 58.2 years ± 12.8 years. Around three-fourth (77.8%) of the participants were females. Half of them were belong to elderly age group, and 67% of them had completed less than primary school education. Majority of the participants (68.7%) had lower or upper lower socio-economic status background. Hypertension was the most common chronic disease (68%) present among the study participants [ Table 1 ].
Overall, 80% of the subjects were identified as mentally distressed. In bi-variate analysis, mental distress was most commonly observed among females, educated more than middle school, person living in nuclear family, having joint pain and reported multiple morbidities at the time of the study compared to males, illiterate, person living in joint or extended families, does not have any joint pain and experiencing no or one morbidity respectively. Factors like substance abuse and history of any family conflict did not have any statistically significant association with mental distress [ Table 2 ]. Though the presence of either hypertension or diabetes did not have any association with mental distress, patients who had both diabetes and hypertension reported comparatively more mental distress. On multivariate logistic regression analysis, when all the factors significant at 0.1% level of bivariate analysis were entered as explanatory variables, only gender and experiencing multiple morbidities were found to be significant factors. Females had significantly more likely to experience mental distress compared to males even after adjusting for other potential confounders (AOR = 3.44 [95% confidence interval (CI) -1.55-7.64]). Similarly, participants who experienced multiple morbidities had tendency to report more mental distress compared to those who does not have any morbidity or single morbidity alone (AOR = 2.03 [95% CI -0.97-4.24]) [ Table 3 ].
DISCUSSION
This study had shown a high prevalence of mental distress among chronic disease patients. This prevalence of 80% is higher compare to the prevalence of mental distress reported in general population of primary care settings (3-7%) [19] and among chronic disease patients from other studies (10-40%). [1, 5, 7, 20] This major difference could be due to the presence of multi morbidities among the subjects in the study. A study done among elderly in the community settings from selected states of India had shown the prevalence of mental distress as 46-55%. This study among elderly had also used same GHQ-12 scale with score 12 as cut-off to determine to mental distress level. [18] A study from Chandigarh in India also reported the prevalence of mental distress as 51-82% among elderly using a different scale. [3] Similar to other studies observation, this study also had shown a high level of mental distress among females, who were suffering from joint pain and those who affected by both hypertension, as well as diabetes. [3] [4] [5] 8, 20] The higher prevalence of mental distress among females could be due to lack of coping skills, social support mechanisms, higher prevalence of osteo-artritis among females and availability of time to think over their disease status. In this study, being a diabetic alone did not increase the risk of mental distress, but co-existence of hypertension and other co-morbidities had increased the risk. The similar findings were demonstrated from other studies also. [1, 5, 7] These studies showed occurrence of co-morbidities along with diabetes, macro and Micro vascular complications of diabetes and insulin administration had increased the risk of mental distress not per se by diabetes itself. Age has shown mixed results from various studies. Studies done among the diabetic populations had reported increasing mental distress among younger individuals. In contrast to this, United Nations Population Fund report on status of elderly among selected states of India had shown increasing mental distress as age advances. [18] The results of this study should be interpreted carefully. The study tool used in this study was entirely used for screening purpose. Unlike other studies, we did not make any effort to classify the type of psychiatric illness among distressed individuals by primary care physician. Those subjects with total GHQ score more than 12 were referred to a psychiatrist for further evaluation. We could not cover all the subjects registered in the clinic which may affect the outcome. Majority of the subjects were females because many males having chronic diseases receive their medication from private providers.
CONCLUSION
Mental distress among chronic disease subjects in this setting is high especially among females. Identification and mental health screening of this high-risk group may help in taking appropriate interventional measures. 
